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EXECUTIVE SUMMARY

This report presents an assessment of the risks
to human health and the environment potentially
attributable to activities at Operable Unit 5 (OU 5) 
Hill Air Force Base (Hill A.FB), Utah. Hill AFB was
placed on the National Priorities List in July 1987,
requ’Lring a series of remedial investigations (RI) and
feasibility studies (FS). This Baseline Risk Assessment
(BRA) has been cundueted under the Federal Fac’dities
Agreement (FFA) between U.S. Environmental
Protection Agoncy (EPA) Region VIII, the Utah
Department of Environmental Quality (UDEQ), and the
U.S. Air Force CtJSAF’). It is one of nine OUs being
investigated under the FFA. OU 5 consists of two sites,
the U.S. Army Tooele Rail Shop and Bamberger Pond,
located on the western boundary of Hill AFB (Figure
ES-I).

Bamberger Pond is a storm water runoff

holding system consisting of two unlined basins. The
Tonele Rail Shop is a multi-building complex that
services and repairs railroad engines for the military.
The study area at the Tooele Rail Shop has expanded
beyond the immediate area to inehide a former Base
housing area, a former wastewater treatment facility,
and the off-Base eommonities of Sunset and Clinton
west of Hill AFB.

The BRA is based on field and laboratory
work conducted through August 1994. It updates the
Dral~ B0zeline Risk Assessment (Radian, 1994b). 1994
supplemental remedial investigations filled previously
identified data gaps and completed definition of the
nature and extent of soil and groundwater
contamination.

BRA Objectives and Methodology
The objectives of this risk assessment are to

determine the human health and ecological risks
assoffxated with OU 5. To achieve these objectives, the
following steps are required: 1) identify and
characterize the chemicals of potential concern

(COPCs) at the site; conduct an exposure

assessment to estimate the magnitude, frequency,

duration, and route of possible human and nonhtanan
exposure to the chemicals of potential concern; 3)

assess the toxicity of exposure to chemicals of potential

concern; and 4) develop numerical values to
characterize the risk of carcinogenic and
noncascinogenic effects in human and nonhuman
populations. Separate risk assessments were conduetod
for the Tooele Rail Shop and Bamberger Pond sites.
Combined impacts were also evaluated.

Chemieab of Potential Concern
Table ES-I lists the chemicals of potential

concern (coPes) that have been identified for both
Tooele Rail Shop and Bamberger Pond. COPCs
identified for quantitative risk assessment include
chemicals that were: 1) positi;Jely detected in at least
one sample in a given medium; 2) detected at levels
significantly elevated above levels of the same
chemical hi associated blank samples; and3) detected

at levels significantly elevated above naturally-
occurring levels of the same chemical. Some
chemicals, including certain essential nutrients (such as

iron, potassium, calcium, magnesium), were eliminated
from the list of COPCs if maximum dete¢~t
concentrations were lower than conservative, media-
epac’tfie risk-based soreening levels.

Some of the listed COPCs may not be related
to activities that have occurred at OU 5. The
widespread use of pesticides both on- and off-Base may
be responsible for detacted concentrations of these
chemicals at OU 5. Some pesticides detee~d at OU 5
do not occur at the site at levels significantly above
levels that occur elsewhere from common land
management and agricultural practices. Table ES-2
shows a comparison of concentrations of pesticides and
PCBs detected at OU 5, concentrations deteelud at other
OUs at Hill AFB, and concentrations detected in the
environment nationwide. In almost every ease,
concentrations of pesticides and PCBs at OU 5 are
lower than, or the same order of magnitude as,
concentrations detcolzd at other OUs and elsewhere in
the United States. These data are presented for
comparison purposes only. They were not used to
identify or eliminate chemicals of potential concern.
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(Bamberger Pond and Tooele Rail Shop) at Hill AFB, Utah
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Table ES-1
Summary of Chemicals of Potential Concern

iiii!iiiiiii!iiiii!iiiililililiiiii~i~iiiii~ii~!iill iiiiiiii!iiiiiiiii!i~iiiiiiii!iiiiiiiiiii¸ ~i~i~;~;~i~;~t~iii~i~i~i~ ~;ili;iiiiiiii~ttliiiiiliiiiiiii i<iiiiii~oiii!iii!iiiiliiii!! s~ti~iiii;ii~il;ii
Organics
Udrin Xl Kit

BeiIZenc X X

Benzo(b)fluoranthene Xg

Benzo(k)iluoranthene Xb

ialpha-BHC X| Xb X

amma-BHC XI X

3romodiehloromemane Xd

2arbon tetraehloride Xb,d

2hloroform X X

2hloromethane X

,4’-DDD Xb

1,4’-DDE Xl Xb

1,4’-DDT XI Xb

1,2-Dichloroethane X X

1,1-Dichloroethene X

)ieldrin XI X X

~is(2 -Eth)’lhexyl)phthalate Xit ¯ X X X

Heptachlor XIt X

Heptachlor epoxide X X

Hydrocarbons = XII XII

hadeno(1,2,3-cd)pyrene X

2-Methylnaphthalene ° XIt

PCB-1242 ¯X"

PCB-1260 X X

’entaehlomphenol X

Tetrachloroethene Xk~

1,1, l-Trichloroethane Xb

1,1,2-Trichloroethane X~,~

Trichloroethene X X
Vinyl chloride \ Xd

I
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Table ES-1

(Continued)

~norganics
e~,enic

~opp~ro

NI~g~mese

X̄ Xb Xb

X X Xb

X" X

X"

X

X"

X X"

¯ Chemical of potential concern in on-Base samples only.
Chemical of potential concern in off-Base samples only.
Retaiaed as a COPC for qualitative evaluation only. Toxicity values are
at this time.
Detected at a frequency <5 percent Retained as a COPC because it is pol
contaminant sources. Risks are quantified separately from the more fi’equ

EX X X

X

~t available to perform risk quantification

mtiany related to known m" suspected
aatly detected COPCs.
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Table ES-2
Comparison of Concentrations of Pesticides and PCBs Detected at OU 5 with Concentrations

Detected in the Environment Nationwide

Tooele Rail ShoF: On-Base Groundwater ~)_~

1/11

Heptacldor epoxide 1/8 0.0053

’CB-1242 1/14

Off.Base Groundwater ~T.(~__

2/17"

garnma-BHC 3/16

4,4’-DDE

2-~" ~2/18 0.0072

Heptschlor 3/15

Tooele Rail Sho~: On-Base Surface Soil

 2/11
alpha-BHC 1/11

gamma-BHC 1/11

0.0078 0.02-0.1 0.0052-21

0.0075 0.11-0.75

0.0060 0.01-0.14

0.0070 0.03-1,5 trace-0.22

0.11 - -

0.0006-180

0,001-0.8

"~ge in detected concentratiom in 16 states as reported in EPA’s

pesticides in Groundwater database ~-
"~ge in detected concentrations in 22 states as reported in EPA’s

pesticides in Groundwater detab~

Range in detected concentratlons in 17 states as reported in EPA’s
Pesticides in Groundwater data~

Range in detected concentartions in 17 states as reported in EPA’s
pesticides in Groundwater database EP 1992 .

0.004

0.0068

0.016

0.013

0.017

il.009g

0.0041

0.016-01

0.11-0.75

0.06

il.0006-180

0.0033-1

0.001-0.54

0.001-3.3

0.001-0.80.01-0.14

0.03-1.5 trace-0.22

No data ed.

Range in detected concentrations in 22 states as reported in EPA’s
pe~ticidesinOroundwaterdatabase EP 1992 .

in detected concentrations in 4 states as rq~rled in EPA’s
Pesticides in Groundwater

~in detected concentrations in 6 states as reported in EPA’s

pesticides in Groundwater database ~

Range in detected concentrations in 6 states as repe~d in EPA’s
PestlcideslnGroundwaterdatabase EP 1992 .

Range in detected conccntntfiom in 17 states ~ ~ in EP,As
Pesticides in Groundwater database~

Range in detected concentrations in 17 states as reported in EPA’$
pesticide~ in Groundwater database EP 1992 .

36

5.1

85

240

2.3-20 10-13,300

1.6-7 10

0.6-0.7 10

0.5-540 10-7,160

Range in detected concentrations in cropland aoih in 37 states (Care’/et
al, 1979,

Concentration of gamma-BHC detected in 9.52% of Alabama soil
le~.

Concentration of ganuna-BHC detected in 9.520/0 of Alabama soil
f~rfl leg.

Range in detected concentrations in cropland ~oils in 37 states (Carey et



Iliddrin 17 n

4

I

I Icplachh~r q~Jside

p( "11-1260

()lT-llase Surface Soil (p~/kg)

I|amberger Ihmd: On-Base Groundwater (/~/I.)

al[~la-IllIC 2/5 0.0061

Didddn i15 0.0026 [

l lelltachhn epoxid¢ 2/5 (1,O038

l’cntachlo ruldtcnol 1/19 1.9

:|)i~::’dl::~gerP°lld:Olt’iase~llt2f/%ceS°llIl’/k~!4 

-III,

95% Upl~r confidence limit,

4/I I

1/11 4.3

5/11 15

4/22 29

Table ES-2
(Continued)

37

9.5

26

49

0.2-10

0.7-30

7-700

20-7000

10-6.1gO

10-600

10-720

10-40

13

0.011

0.0046

0.0074

3.5

3,5

120--

20-7000

0.003-0.02

0.01-0.04

I),112-0.3

10-40

0-2.6

trace-0.22

0.001=0.64

0.2-10

~

10-6,180

20:7000 IO-40

From data reported in baseline risk assessment and remedial investigation reports for OU I. OU 2. and OU 6.
)From ATSDR Toxicological I rofiles, unless otherwise noted.

¯ in detected concentrations in cropland soils in 37 states (Carey ea al,

¯ 19791.

Range in detected concent!atinns in cropland soils in 37 stales (Carey et al,
,19791.

Range in dat¢cted concentrations in cropland soils in 37 states (Carey ca at.
, 1979I.

Range in mean concentrations from a comprehensive national soil -

monitofin~ pml~ram.

I Range in mean concentrations from a comprehensive national soil

monitofin~ pm[rarn.

No dam repotted.
Range in detected concentrations in 16 states as reported in EPA’s Pesticides
in Groundwater database ~EPA. 19921~).
Range in detected concentrations in 17 states as reported in EPA’s Pesticides ’

in Groundwater database ~EPAt 1992~).

Range in detected concentrations in 4 sCa~es a~ repotted in EPA’s Pesticides

in Groundwater database ~PAr 1992~1.

t
Range in detected concent ralinns in cropland soils in 37 states (Carey eta],
1979). "

.Range in mean concenwalions from a., umpir.iiensi¥¢ nabonal.soi(
monitoring program.
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Potentially Exposed Populations
Human exposure to contm-ninen~ originating

at the two sites may eceur: l) in areas close to and
downwind of the Tooole Rail Shop and Bamberger

Pond via inhalation of the ambient air, 2) in homes
located downgradient of the sites that may use the
shallow groundwater in the future for drinking water,
bathing, cooking, washing clothes, and/or currently or
in the future for irrigation of home-grown vegetables
and fruits; and 3) in homes located at the site if the
Base is closed and residential development occurs
(without any prior site remediation). Use ofthe shullow
groundwater to irrigate (or subirrigate) feed crops
consumed by beef or dairy cows and/or as stock water
can also indirectly lead to human exposure of
contaminants originating from the sites.

The risk assessment evaluates the following
five populations to determine potential exposures and
consequent health risks: 1) off-Base residents, 2)
students at Sunset Elementary School, 3) on-Base
workers; 4) hypothetical future on-Base residents; and
5) hypothetical future on-Base construction workers.
Current on-Base residents are not included in the
assessment because of their location and distance from"
the site.

To address the range of exposures that may
occur at the present time and in the future, eight
exposure scenarios are evaluated for the Tocele Rail

Shop and seven for Bamberger Pond. These are:

1.

Chronic Exposure Scenarios (Seven-Year
to Lifetime Exposures)
Present off-Base residential;

2. Future off-Base residential;

3. Present and Future off-Base reerestional;

4. Present and future on-Base worker (assuming
no differences in work practices in the future);

5. Future on-Base residential; and

6. Future on-Base recreational.

1.

Subchronic Exposure Scenarios (Two-

Week to Seven-YearExposures)
Present and future Sunset Elementary School
student (applicable to Tooele Rail Shop only);
and

2. Future on-Base construction worker.

Recreational exposuxe is addressed separately
from residential exposure and assumes swimming or
wading in contaminated water, seeps, and springs and
ingestion offish from a fish pond in Cleartield.

Summary of Findings
Human Health Evaluation--Table ES-3

summarizes (by subpopnlation) the carcinogenic risks
for the exposure scenarios at Tooele Rail Shop and
Bamberger Pond. At the Tooole Rail Shop, both
average and reasonable maximum risk estimates for the
Sunset School student are below the Superfund site
ramediation threshold for cancer risk of 10"6 (1 in one
million). Other scenarios below this risk threshold are:
1 ) P~sent/Future On-Base Worker, average; 2) Future
On-Base Recreational, adult, average; and 3) Future
On-Base Coition Worker, average. Estimated risk

lower than 10"* are considered "acceptable" and do not
warrant remedial action.

Estimated risks for most of the remaining
scenarios equal or exceed the risk threshold of I in one
million, but are within the Superftmd site remediation
risk range goal of 10-6 (1 in one million) to "~ (1in
10,000). The adult and age-adjnsted reasonable

maximum estimates for three scenarios, the Present
Off-Base Residential, the Future Off-Base Residential,
and the Future On-Base Residential scenarios, exceed
the high end of the Superfund risk range goal (10"4).

Arsenic and indeno(l,2,3-ed)pyrene contribute

the majority of the risk for the Present Off-Base
Residential scenarios, via ingestion of milk and meat
from cows supplied with the shallow groundwater as
stcok water. Triehlorcethene and 1 ,I-dichloroethene in
groundwater are the highest contributors to estimated
risks for the future Off-Base Residential scenarios’via
domestic use of the shallow groundwater (drinking and
showering). These same chemicals also contribute to

I
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Table ES-3

Summary of Carcinogenic Risks" by Exposure Scenario for
Tooele Rail Shop and Bamberger Pond! Hill AFB, Utah

~iill i if:::: iili ii iilii i!ii!ii!ii~i iiii:i:::!iii~dj~i i:i iiii:::i ~a~!~ii::::::: ;i~i::::i:ili~!iiil
===================================================== ============================================================================ :::.::.:+: .::... ¢.-:. .... ................. ........................ x ...........

Teoele Rail Shop

Present Off-Base Residential

Future Off-Base Residential

3~5 2F,-4 1~5

8~52F,.4

3E-5

7E-4

8E-5

2E-4

7E-4

Present/Future Off-Base Recreational 4E..6 6E.-5

Present/Future On-Base Worker NA NA 4E-7 8E-6

Future On-Base Residential 1F.,-4 6E.-4 5E-5 5E-4

Future On-Base Reeroational 3E-6 8E-6 5E-7 7E-6

Ptx~sent/Future Sunset School Student 6E-79E-8 NANA

Future On-Base Construction Worker NA NA 4E-7 6E-6

Bamberger Pond

Present Off-Base Residemfial 9E-5 5F~ 3E-S 4E-4

Futwe Off-Base Residential 1E-3 3F,-2 4E-$ 2E-3

2E-5 3E-6 4E-5

2E-5

NA

IE-3

3F~5

Present Off-Base Recreational

Futtire Off-Base Recreational

Prewar/Future On-Base Worker

6~-s
6E-5’

3~-~
6~-S

3E-6

1E-7

3~.6

Futm’e On-Base Residential

Future On-Base Recreational

4E-5

2E-6

3E-3

4F_,-5

Futitre On-Base Construction Worker _ NA NAI 2E-7" 2E-6

Note: Risk estimates printed in bold type equal or exceed the Superfund site rernediation threshold of 10 (1 in one
million) for eareinoge,as.

NA - Not applicable.
¯ Carcinogenic risk is expressed as a unitless probability of an individual developing cancer.
For residential and recreational exposure scenarios, risks were estimated for an individual whose exposure begins

at bir~ and extends for nine years (average case) or 30 years (reasonable maximum ease).

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

!

Hill AFB OU 5 Baseline Risk Assessment
Febrilary 1995

ES-8 !

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i

estimated risks for the Off-Base Recreational scenarios,
via dermal contact with groundwater while swimming
(assuming the groundwater is used to fill a swimming
pool).

On Base, ingestion of fruit and vegetables
grown in soils containing arsenic and several pesticides
(pranarily heptachlor opoxide, dieldrin, garama-BHC,
and aldrin) and ingestion of meat and milk from cows
supplied with shallow groundwater contaminated frith
arsenic and indeno(l,2,3-ed)pysene, contribute the
majority of the risk for the residential scenarios.
Estimated risks for the On-Base Worker and
Construction Worker scenarios are driven by dermal
contact with, and ingestion of, sod containing aldrin
and arsenic.

At Bamberger Pond, estimated risks for all
scenarios, except the Present On-Base Worker
(average) and the Future On-Base Construction Worker
(average), exceed the Superfund risk threshold of I0"~.
Scvcral .scenarios exceed the upper end of the risk range
goal (104). Arsenic dominates the estimated risks for
all scenarios. Arsenio in shallow groundwater
contributes 97-I000/0 of the estimated risk for the
residential end recreational scenarios. Note that arsenic
concen~ations in groundwater at off-Base locations are
estimated concentrations based on groundwater
modeling and are not measured concentrations. Arsenic
in the soil contributes 68-82% of the estimated risk for
the Present On-Base Worker secnario and 85-91% of
the estima~l risk for the Future On-B~e Conslruction
Worker scenario.

Table ES-4 fists all chemicals and pathways
that contribute a chemical- end pathway-specific risk
greater than the Superfuad site remediafion risk
threshold of I in one million. OffBase at Tooele Rail
Shop, the majority of these chemicals/pathways are
related to volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), arsenic,
beryllium, and 4,4’-DDT detected in the groundwater.
On Base, VOCs, SVOCs, pesticides, and PCBs
detected in the groundwater and arsenic, beryllium,
pesticides, end PCBs detected in the soil contribute
chemical/pathway risks greater than 1 in one million.
At Bamberger Pond, arsenic, pentaehlorophenol,
chloroform, and 1,2--diehloroethane in the groundwater

mad arsenic, dieldrin, and PCBs in the soil contribute to
risks greater than I in one million.

Figure ES-2 illustrates the chemical-specific

and pathway-spec’flic cancer risks for the Tcoele Rail
Shop and Bamberger Pond scenarios with the highest
estimated risks.

Table ES-5 tammaarizes (by subpopulation) the
noncareinogenio risks for the exposure scenarios
evaluated for Tocele Raft Shop and Bamberger Pond.
The hazard indices (HI) for some cases in several
scenarios equal or exceed the Supeffund site
remediation goal of 1 for noncarcinogens. These
include the Present and Future Off-Base and Future On-
Base Residential scenarios at both sites.

Table ES-6 lists all chemicals and pathways
that contribute a chemical- and pathway-specific hazard

quotient e~lual to or greater than 0.5¯ Off Base at
Tcocle Rail Shop, all of these chemicals/pathways arc
related to inorganic chemicals (primarily cadmium and
arsenic) detected in the groundwater. On Base,
manganese and bis(2--ethylhexyl)phthaiate detected 
the groundwater and cadmium, arseine, and pesticides
Oaeptachlor epoxide and aldrin) detec~d ha the soil
contribute a chemical/pathway hazard quotient greater

than 0.5. At Bambarger Pond, arsenic and manganese
in the groundwater contribute a hazard quotient greater
than 0.5. Soil-related pathways do not contribute
signifieanlly to nonear~fmogenie risks at the Bamberger
Pond site.

Figure ES-3 illustrates the chemical-specific.

and pathway-specific noncaneer risks for the Tooele
Rail Shop and Bamberger Pond scenarios with the
highest estimated hazard indices.

At the Tooele Rail Shop site, several
chemicals that were infrequently detected in the
groundwater at on-Base and/or off-Base locations were
evaluated separately from the more frequently detected
chemicals of potential concern. . Carcinogenic risk
estimates for these chemicals exceed 1 in one million
for most scenarios, but do not exceed 1 in 10,000. On
Base, use of shallow groundwater containing vinyl
chloride and I,l-dichloroethene for domestic purposes
(drinking, showering) drive the carcinogenic risk
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II Teoele Raft Shop: Groundwater Pathways

I l,l-DIchloroetheaeingestion of shallow g~mdwat~ as &~d~lg water
dermal conta~ wlth shallow groundwa~ us~l for

inhalation ofvapo~ while ~owcdng
d~d conta~ wlth shallow ~ used to fill a
swmn~ pool

T~chlo~
ing~fion ofsh~dlow groundwater as ¢Smking water
dmml ¢x=U~ ,,~i~ ~h~llow grm~l’.v~ u~.d for

inhalatina of vapors while showering
inhalation of basement air
dermal mntact wlth shallow groundwa~ used to fill ~
swimming pool

l~e~(t,2,3-cd)0rr*~
ingestion of meat and milk from cov~ supplied shallow
~0undwa~ ~ ~ock wat~

- ingc~tinn of shallow gcouadwat~r as dtlnking water

Arsc.ldc"
* ingc~Riort of shallow gvomldwalct" ~ dffinldllg l~ter

drama ~tact with drdlow groundwater u.~d for

show~rin#mhing
ingcgdon of vegetable~ irrigated with shallow ~’oundwat~
ing~.’tion of meat and milk from cows supplied shallow
8~dvatter ~ ~.odc ,~tcr

Bcr~mm
ingestion of shallow groundwater

c’mo~fo¢=
inhalation of valx~ while showering

inhalation of basement air

-~’ mO-~m)ia,~
. ~gi~tlon of shallow ~mndwater as drinking water

C’nloromethane
inkalati~’t of vapors while showering

II Too~e Rail Shop: Soft Pathways

Beryflium
dermal contact with soil at residence

ingestion of soil at residence

4,4’-DDT [
. dermal contact with shallow gromutwater used for showeringtbathing

.. ing~on ofshall~w groumiwater ~s ckinking wat~

. inges*inn of meat ~mui milk from cows mppfied shallow groundwate~
as stock wat~

ti.*(2-FAhy~exyl)# Jludate
inge~tlon ofshal~w ~undwat~ as drinking water
~on of v~get~blcs irrigated with shallow groundwater

ingestion of shallow ~mndwat~ ~ drinking water
~o~t,~t with shallow glroutxlwat~ used for showering/bathing

inhalatinn of vap~ while showering
dermal contact with shallow groundwater used to fill a swimmlng pool

~B-1242
ingestion of shall ~w ~oundwater as drinking water

hlorofo~m
inhalation of yap ~ while showering Y ¯

tlotomg-,~lmt e

inhalation of yap ~ while showering

~ldvln
ingestion of shallow groundwater as drinking wa~’

A~r~enlc
inge*tion of soil tt re*idence and at construction sire
dermal contact ~th soil at r~sidencc and at work sitet ¯ . .
ing~ition offi’mls trod vegetables grown m on-Bas~ so ls

Idrtn
dermal contact ~ 41h soil at r~ide~ce, at work site, mad at ~ction
site
ingestion of fruits and vegetables grown in on-Base sotls
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(Continued)
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Toole Rail S~aop: Soil Pa~hwa.~fa (continued}

Heptachlor epoxide
- demud ¢onts~ with soil at r~ide~ee
- ingestion of fruits and vegetables grown in or.Base soils

~PCB 1260

ingestinct ~f f~it~ and vege~l~ ~ in ~c-B~e soils

|mBHC
i~g~i~m of ~i~ m~l veg~abl~ growa in on-l~ soils

~rmal ¢onla~ ~h suil at r~dm~
ingestion of fruits and vegetables grown in on-Base soils

~erynium
ingestion of vegetables grown in on-Base soils

Bamberger Pond: Grotmdwa~r pathways

Arsenic
ingestion of shallow groundwater as drinking water ingestive of shallow ~’oundwatef as d~lking water
denmal o0~act with shallow groundwa~ used for dermal contact with shallow ~’oundwa~ used for showerlng/bathing
showedngbathing ingestion of fruits and vegetables irrigated with shallow groundwa~
ingestion offluits and vegetables itrlgated with shallow ingestic~ of meat and milk from cows mpplied shallow groundvca~
groundwater ~s stock water
ingestion of meat and milk fiem vows supplied shallow dermal contact with and ingestion of~ s~allow groundwale~ used to flU
groundwater ~s stock water ¯~g pool
dermal contact with, and ingestion of~ shallow grmmdwater
used to fill a swimmlng pool P~atachlorophenol

ingestion of shallow groundwater as drinking water
Pentachloroplumol

ingestion of shallow groundwater ~s chinking water Chloroform
inhalation of vapo~ while showering

1.2-DIchloroethane
inhalation of vapors while showering

Bamber~er Pond: Soil Pathways

[qon~ Arsenic
ingestion of soil at residence and onnslmctinn site
dermal conta~ with soil at rmidenc¢
ingestion of frait and vegetables gown in on-Base soils

Dieldrin
ingeslion of vegetables mad fi~its grown in on-Base soils

PCB-1260
dermal contact with soil at residetu:e
ingestion of vegetables and fruits grown in on-Base soils

I

I
ES-11 Hill AFB OU 5 Baseline Risk Assessment
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Carcinogenic Risk by Contaminant Contribution
Too;ele Rail Shop: Off-Base Residential

Age-Adjusted-Future
(reasonable maximum)

1,1 - 01chloroethene 29%

Trichlorcethene 25%

Indono

Beryllium 6%

Carcino lic Risk by Pathway Contribution
Tooele Rail Shop: Off-Base Residential

[ Age-Adjusted-Future
(reasonable maximum)

Inhalation of volatiles [ i \,~-~0 iher 1°~

Demlal absorption showering 9~b

Ingestion c~ meat 14o/o Ingestion of milk 10%

Total Cancer Risk - 7 in 10,000

Carcinogenic Risk by Contaminant Contribution
Bamberger Pond: On-Base Residential

Age-Adjusted-Future
(reasonable maximum)

Arsenic 98%

Other 1%

Dieldrin 1%

Total Cancer Risk - 3 in 1,000

Figure ES-2

Chemical- and Pathway-Specific Cancer Risks for Sek

Tot d Cancer Risk - 7 in 10,000

Carcinogq ic Risk by Pathway Contribution
[ , ,

Bamberger Pond: On-Base Resldenfaal
[Age-Adjusted-Future
(reasonable maximum)

Ingestion of groundw~~L 1Rg~! [ " ~f 2!.!:.r ,rig 1%

Ingestion of milk 11 q~

Total £~ acer Risk = 3 in 1,000

cted Tooele Rail Shop and
Bamberger Pond Scenarios

Hill AFB OU 5 Baseline Risk Assessment
February 1995 ES-12
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Table ES-5*

Summary of Noncarcinogenic Hazard Indices" by Exposure Scenario for

Tooele Rail Shop and Bamberger Pond, Hill AFB, Utah

I

I

I

I

I

I

I

I

I

d ....... .............

Tooele Rail Shop

Present Off-Base Residential 1 3 0.02 0.6

Future Off-Base Residential 5 7 1 3

Present/Futm’e Off-Base Recreational 0. I 0.5 0.05 0.2

Present/Future On-Base Worker NA NA 0.01 0.09

Future On-Base Residential 7 .10 2 4

Future On-Base Recreational 0.07 0.02 0.1

Present/Future Sunset School Studeni

0.3

0.030.002 NA NA

Future On-Base Construction Worker NA NA 0.05 0.4

Bamberger Pond

Present Off-Base Residential 3 6 0.5 2

Future Off-Base Residential 30 30 8 10

Present Off-Base Recreational 0.2 0.7 0.04 0.2

Future Off-Base Recreational 0.2 0.7 0.04 0.2

Present/Future Qn-Base Worker NA NA 0.001 0.003

Future On-Base Residential 30 30 8 10

Future On-Base Recreational 0.2 0.7 0.04 0.2

Future On-Base Construction Worker NA NA 0.02 0.1

I

I

I

I

I

I

Note: Hazard indices printed in bold type equal or exceed the Superfund site remediation goal of 1 for
nonearcinogens.

NA - Not applicable.
¯ Noneareinogenie risk is not expressed as a probability of an adverse effect but rather a oomparison betwom

exposure and a reference dose (Hazard Index).

ES-13 Hill AFB OU 5 Baseline Risk Assessment
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Table ES-6

Chemicals and Pathways that Contribute a Noncancer Hazard

Quotient Greater than 0.F5

I

i

I

I
iiTooele Rail Shop: Groundwater Pathways

Cadmium
- ingestion of shallow groundwater used as drinking

i w~ter
. ingestion of vegetables irrigated with shallow

groundwater

Arsanie
ingestion of shallow groundwater used as drinking
water

Fluorides
ingestion of shallow groundwater used as drinking
water

II
n~ Tooe~ Rail Shop: S0il Pathways

Manganese
- ingestion

water

bis(2-Ethylhe~
ingestion
water

f shaUow groundwater used as drinking

yi) phthalate
f shallow groundwater used as drinking

Cadmium I
ingestion of soil at residence
dermal cohtact with soil at residence

II

I:

I

I

. |
ii

INone

II

ii Bamberger Pond: Groundwater Pathways

¯ . ~ . .
mgestton of vegetables grown m on-Base sods

krsanic
ingestion

~ldrin
dermal ce

ffvegetables grown in on-Bas~ softs

~taet with soil at residence

teptachlor epoxide
ingestion of vegetables and fit.fits grown in on-Base
soils I

I

I

I

I
Arsenic

ingestion of shallow groundwater as drinking water
ingestion of vegetables irrigated with shallow
groundwater

= idgestion of milk from cows supplied with shallow
~oundwater as stock water

Manganese

!i- ingestion o£ shallow groundwater used as drinking
water

II

Arsenic [
ingestion of shallow groundwater as drinking water
ingestion tof vegetables and fruit irrigated with

shallow groundwater
ingestion’of milk from cows supplied with shallow
groundwater as stock water.

~anganese
ingestion 3f shallow groundwater used as drinking
water

I

u Bamberger Pond: Soil Pathways

[ None
I

it None i

Hill AFB OU 5 Baseline Risk Assessment
February 1995
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!
I Noncarcinogenic Risk by Contaminant Contribution

Tooele Rail Shop: On-Base Residential Child-Future
(reasonable maximum)

I ¯

I
~-"~i!

Heptachlor expoxide 9%0

Total Hazard Index = 10

I

I
Noncarcinogenic Risk by Contaminant Contribution

I tmberger Pond: On-Base Residential Child-Ful
(reasonable maximum)

i
Arsenic 83% --

I nese 15%

I

I

I

I

I

Noncarcinogenic Risk by Pathway Contribution
Tooele Rail Shop: On-Base Residential Child-Future

(reasonable maximum)

Manganese 24% ~ Cadmium 26%

groundwater 28%

Other 2%
Dieldrin 2%

\ / V11L~"~=t~ p, uo.doeg%

.~ / ~~jammaBHC2.
Arsenic 21 (2-Ethylhexyl)ph thalate 6%

~L ...-/~J Dermal contact
~ Aldrin 6% with soil 17%

Ingestion of vegetables 31%

Other 1%
Dermal absorption -
showering 1%

Ingestion of fruit 7o/0

Ingestion of soil 15%

Total Hazard Index = 10

Noncarcinogenic Risk by Pathway Contribution
Bamberger Pond: On-Base Residential Child-Future Bamberger Pond: On.Base Residential Child-Future

(reasonable maximum)

Ingestion of
groundwater 78%

(
Ingestion of milk 8%

Ingestion of vegetables 9%

Total Hazard Index = 30

Figure ES-3
Chemical- and Pathway-Specific Noncancer Risks for Selected Tooele Rail Shop and

Bamberger Pond Scenarios

ES-15
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estimates. Off Base, inhalation of vinyl chloride in
basement air, and use of shallow groundwater
containing vinyl chloride in the home for drinking and
showering, contribute the majority of the estimated risk.
Noneareinogenie hazard indices associated with the
infrequonfly detected chemicals are lower than 1 for all
scenarios.

Environmental Evaluation-The qualitative
evaluation of potential adverse impacts of
contamination fixen OU 5 on critical habitats and
endangered species in the area indicates that deleterious
efforts from the situ contaminants are not likely.
Impacts on the wetlands bordering the Great Salt Lake
are also not likely. Since seeps and springs are
generally upgradient of weaands bordering the Cheat
Salt Lake, contaminant concentrations will be higher in
seeps and springs closer to the Base than coueentrations
potentially migrating to the wetlands. Concentrations
observed in the seeps and springs are generally 3-4
orders of magnitude lower than acuta or ehronio water
quality criteria for freshwater aquatic life.
Concentrations at the wetlands further downgradienL if

the wetlands receive shallow groundwater migrating
from OU 5, would be even lower due to further dilution
and volatilization.

Interpretation of Results
Uncertainty is inherent to the risk a.gsessment

process. To resolve uncertainty, sometimes
conservative assumptions are made which lead to
overestimates of the risks. Gathering additional data

will not always resolve or reduce uunertainty. At OU
5, the greatest source of unemtal.nty is l) the inehision
of chemicals in the assessment that may not be
attributable to site-related activities, and 2) the oral
eareinogenity of arsenic. These and other uueertainties
should be considered when risk management decisions
are made based on the cancer end noncanccr risk
catLmates.

The slope factor used to estimate cancer risk
from ingestion of arsenic is controversial. It is a
proposed value that is subject to change in the near
future penffmg the outcome of further review now being
conducted by EPA 0tUS-arsenie). Some studies
suggest that the current oral slope factor for arsenic
may overestimate risks by an order of magnitude or two

(Risk Polio Report, 1994). Ongoing and newly funded

research will serve to fill in data gaps that make
existing information unsuitable for assessing cancer

¯ [
risks from low exposures to erseme.

r
Th~ere is also some uncertainty regarding

whether or not some natorally-ocx~g elements
(primarily arsenic, cadmium, manganeae, and
beryllium) exist at the site at levels exceeding
background co~centratioua. The abil/ty to determine a

statistically I si£nificant difference between site and
background concentrations depends to a certain extent
on the stzc oftbe background d~tA set. Smea there Is noI

historical @idenco of activities at OO 5 that mighthave
eontribumd theso inorganic chemicals to the softs and

I

groundwater, it is possible that concentrations of these
i

elements detected at the site are not elevated above
naturally-ocoun-ing levels.

I "
For example, although site-speeilie

background comparisons conclude that arsenin
eoncentratioua in some soils and groundwater at the
Toonle R~il Shop and Bamberger Pond are elevated

r

above site~speeifie baekgrotmd, the original some¢ that
potentially" contributed arsenic to the sites has not been

identified. I Arsenic may be naturally-oeenn-ing, and a
specific someo may not be identifiable. Moat natural
soils contain low levels of arsunin. Background arsenic

[. . ¯
coneentratmns m soil ranges from 1 to 40 mg/kg;, soils
overlying me-rich geological deposits such as
sulfide or6s may have soil concentrations two orders of
magnitodeI higher (ATSDR-arsenie). Arsenic

concentrations in soils in the Salt Lake City area range
6.5/to 100 mg/kg (Shaeklette and Boerngen,from

1984). At the Bamberger Pond site measured arseme
eoneantratlons ranged from 4 to 8 mg/kg m surface soil

[

and from 10.85 to 13 mg/kg in substaface soil. At the
Tooele Rail Shop, COncentrations ranged from 3 to 68
raging inlsufface soils and from 0.7 to 14 mg/k8 in
subsurface soil. Typically arsonie (about 80% of the

[ .
total) that ts reless~ to the enxaronment from human
activities/ is released to soil (ATSDR-arsenie).
Application of pesticides and disposal of solid wastes
from fossil fuel combustion and industrial proceascs are
the major sources (ATSDR-arsemc). The hirer has not
ocourred at OU 5; the former has oeenrred basewide,
but is not unique to OU 5.

Hill Ab’B OU 5 Baseline Risk Assessment
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Arsenic is also widely distrthuted in surface
watcL groundwater, and finished drinking water in the
United States. Arsenic levels in groundwater average
about 1 to 2/zg/L, excopt in some western states with
volcanic rock and sulfide mineral deposits high in
arsenic, where arsenic Iwels up to 3,400/zg/L have
been observed (ATSDR-arsonl¢). In western mining
areas, groundwater arsenic concentrations up to 48,000
/zg/L have been reported (ATSDR-arsonio)." At Tootle
Rail Shop, measured concentrations of arsenio in
groundwater ranged from 0.7 to 15 ~g/L. At the
Barnberger Pond site, concentrations in groundwater
ranged from 18 to 215/zg/L. At the Bamberger site, it
is possible that elevated concentrations in groundwater
occur as a result of leaching and surface runoff from the
soils to the pond, and subsequent migration from the
pond to shallow groundwater. It is not known if

¯ conc, en~.fiuns in the sod are nsturally-oceurring or
rcsolt from some activity, such as general pesticide
application.

T~le ES-7 summarizes the statistical evidence
that concentrations of the inorganic chemicals that
contribute siL2nifieantly to estimated risks at the site

exceed site-spenitic background concentrations. The
table provides the site and background 95% Upper
Confidence Limits CdCLs) of the mean, the ratio of~e
background UCL and the site UCL, the statistical test
type employed, resulting p-value, and a qualitative
measure of the level of confidence in the conclusion
(that site concentrations exceed background
concentrations). The level of eonlidence is moderate
that site-related arseine concentrations exceed
background concentrations in groundwater at off-Base
locations at the Tooele Rail Shop, in un-Baso surface
soil at Tooele Rail Shop, and in groundwater at
Bamberger Pond. The level of confidence is also
moderate that site-related concentrations of cadmium in
Tooele Rail Shop on-Base surface soil exceed
background. However, the level of confidence is weak
for the other inorganic chemical risk drivers.

Table ES-8 presents a comparison of the
estimated chemical-specific risks " for site and
background concentrations of the inorganic risk drivers.
The comparison is based on estimated risk for the
Future Residential (age-adjusted or child) scenario.

The comparison demonstrates that, in most ,eases, the
estimated cancer and noncancer risk of exposure to
background concentrations of these inorganic chemicals
is almost as high as exposure to c, oncentratinns detcoted
at the site. Estimated cancer risks associated with
exposure to background concentrations of thcs©
inorganic chemicals exceed the 1 in one million
Superfund cancer risk threshold. Estimated noneanee¢
hazard indices assoeiated with exposure to background
concentrations ,also exceed one, the Superfund site
remediation goal for noncareinogens, for many of these
chemicals.

Them is also uncertsinty about pestioides and
FOBs detected at OU 5 and a correlation in whole or in
part to site-related activities. Soil and groundwater
background samples from OU 5 were not analy-zed for
pesticides and PCBs because background comparisons
are generally limited to naturally-ocourring chemicals.
Detected coneentratiuns of pesticides in the softs and
groundwater at OU 5 may be a result of historical
application of pesticides both on Base and offBase. In
some cases, off-Base concentrations of pesticides
greatly exceed concentrations detcoted on Bsse. All or
part of the concentrations detcoted off Base may
originate from sources other than OU 5.

Polyeyelie aromatic hydrocarbons (PAHs) also
, are wide-spread in the environment. R is not certain
that PAHs detected at the Toocle Rail Shop and
Bambcrger Pond sites were contributed by site-related
activities.

Inhalation of basement air containing chloro-
form contributes to estimated risks in excess of l in one
million for the residential exposure scenarios (at the
Tooele Rail Shop site only). However, concentrations
of chloroform detected in the basement aft at locations
within the area of file OU 5 groundwater plume were
not elevated above concentrations detected at three
locations outside of the plume area. Many souroes, in
addition to contaminated shallow groundwater, can
contribute chloroform to indoor air. Indeed,
concentrations of chloroform in all basements sampled
west ofOU 5 were nearly always below the nationwide
background mean for chloroform in indoor air from a
study conducted by Shah and Singh (1988).

i
ES:17 Hill AFB OU 5 Baseline Risk Assessment
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Table F_~7
Snmmary of Background Comparison for Inl ~ganic Risk Drive~;

. :!i,,..!i! ii

Tooel~ Rail Shop On-Base Greundwater (rag/L)

’ 0.0008

I Manganese 0.201 0.24

Tooele Rail She ~ Off-Base Groundwater (mg/L)

0.0033 :Arsenic - 0.0014

Beryllium
~

0.0007

C~d~um o.0oo~ I o.00o4
Tooel~ Rail Shop Ou-Base Surface Soil (mg/k~

Arsenic 13 4.6

C~m.ml 1.0 0.25, {

Beryllium 0.31 0.30

Tooele Rail Shop Off-Base Surface Soil (mg/k~

Beryllium

0.5 tU~~_

1.2 J. Wilcoxon

0.35

0.25

0.96

] 0.41 j 0.30. [ 0.73

i Bamberger Pond Groundwater (mg/L)

i Arsenic 0.098
---------v"--

0.36

0o0014 0.014

0.24 0.67
¯ i

Manganese

Arsenic 6.84.6 0.68

¯ 9.5 % Upper Confidence Limit of the mean.
b Level of confidence rating is a function of the p-value, as follows:

¯ !Strong F-value <0.01
. Moderate - p-value >_0.01 and < 0.05
Weak p-value ~_0.05 and < 0.2
Little p-value ~.0.2

0.086 ’ Weak

0.18 Weak

T
Wilcoxon 0.021 | Moderate

Wilcoxon 0.16 Weak

Wilcoxon 0.047 Moderate

Wilcoxon

Wilcoxon

Wilcoxon

0.045 Moderate

0.046 Moderate

0.078 Weak

F~v~t, ~ o14 ] w~

~ 0.017 Moderate

Wilcoxon 10.09 Weak

Wilcoxon 0.16 Weak

Hill AFB OU 5 Baseline Risk Assessment
Feb nmry 1995

ES-18

I

I

I

I"
I

I

I

I

I

I

I

I

I

I

I

I

I

I



I

I

I
Table ES-8

Comparison of Estimated Risks for Site and BackgroundConcentrations
of Inorganic Risk Drivers

I

l

I

l

I

I

I

l

I

I

I

I

I

I

I

Tooele Rail Shop Off-Base Groundwater

9E-5 4E-5 0.9 0.4

Beryllium 3E-5 4E-5 0.008 0.01

Cadmium - - 2 2

Tooele Rail Shop On-Base Surface Soil

Arsemc 2E-4 7E-5 3 I

Beryllium 5E-6 5E--6 0.002 0,002

i Cadmium 2E-13 5E-14 3

Tooele Rail Shop Off-Base Surface Soil

Beryllium i 4E-6

Bamberger Pond Groundwater

Arsenic ¯ 3E-3

Manganese

Bamberger Pond Surface Soil

Arsenic [ 2E-5

3E-6

4E-5

1E-5

0,002

26

5

0,3

0,001

0.4

3

0.2
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Tables E.S-9 and ES-I 0 examine the sensitivity
of the carcinogenic and none, arcinogenic risk estimates
to inclusion of chemicals that may not be attributable to

OU 5. The tables show, for the age-adjusted or child,
reasonable maximum case, the effect of excluding
pesticides and PCBs, PAHs, several specified inorganic
chemicals, and chloroform in the basement air, on the
total estimated risk.

~For carcinogenic risk (Table ES-9), ¢xolading
these ~ chemicals from the risk estimates does

signifib,~tly reduce the overall risk. A few of the
estimates for the age-adjusted, reasonable maximum
case their originally exceeded the 1 in one million
Superfund site remediation risk threshold fall below the
threshold. For the age-adjusted, average and adult
average :and reasonable maximum cases (not shown in

Table ES-9), estimated risks for more scenarios do fall
below the I in one million threshold.

’For noncareinogeinc risk (Table ES-10),
however, all of the estimated baTard indices that
originally exceeded the Supcrfuod site remodiation goal
of 1 fall below this threshold when pesticides, PCBs,
arsenic, cadmium, manganese, and fluorides are
excluded from consideration. Exclusion of arsenic has
the most sionifiesnt potential effect, particularly for
Bamberger Pond scenarios.

/ Of the chemicals that contribute estimated
risks in excess of I in one million or a nencancer

hazard i quotient greater than 0.5, ordy I,l-di-c-
hlomethene, trichloroethone, cMomform,
chloromethane, and bis(2-ethylhexyl)phthalate at the
Tooele Rail Shop, and chloroform at Bamberger Pond,
are dearly attributable to O12 5. Even so, the estimated
risks associated with exposure to these chemicals are
still uncertain and may be overstated For example, the
slope factor used to estimate cancer risk from exposure
to tricfiloroethene is an unverified value that was
withdrawn ,from EPA’s toxicity value database. It is
classified as a Group B2/C carcinogen, which means

¯ there is no evidence of carc’moganesis in humans and
sufficieht (B2) or limited (C) evidence in animal
studies! Chloromethane is classified as a Group C

-careindgen. and the oral and inhalation slope factors
used to esfunate risk are highly uncertain and not

verifi~

Hill ~ OU 5 Baseline Risk Assessment
February 1995
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Recommendations -
Tt~e remedial investigation and baseline risk

assessment ~or OO 5 provide sufficient: information and
analysis to I~rueeed to the feasibility ~dy phase of site
investigatioh/restoration. Based on the results of the
baseline risk assessment, Hill AFB, in conjunction with
U.S. EPA~f Region VIR, and State of Utah DEQ, can
¯ . r ....
Mentify the chetmeals that requLre remediatton and
devise clean-up strategzes that am protectwe of public
health. ,

AIseries of non-time criti~ removal actions
has been p~o~sed to partially address the chemicals of

potential concern identified in this documonL The
extent of the off-Base contaminant plume encourages
proco~’m~ to a complete remedial solution as soon as
possible. !

T o additional small sampling efforts are

currently p!auned to support the evaltmtion p~ted in
this baseline risk assessment. The results of these
efforts will be incorporated in’to the Feasibility Study
Report

The first sampling effort will involve
collecting !groundwater from BAT-IA, MW-126, and
MW, 138. I These wells had the greatest concentrations

of bis(2-ethylhexyl)phthalate, a fairly ubiquitous
plasttctzerll frequently detected as a laboratory
contaminant or introduced by the sampling procedures.
It has b~ecn considered a contaminant of potential

.Iconcern m this report, but future data may justify
deleting itlif it is present in concentrations below risk-
based concentrations when the welLs are resampled.

The second sampling effort addresses arsenic
in the off-Base area downgradient from Bamberger

Pond. The maximum groundwater concentration of
¯ Iarsemc measured at Bumberger Pond was 220 gg/L.

Concent~tions in surface soils were as high as 8.2

mg/kg. Concentrations up to 13 mg/kg were measured
I , .

in subsurface soils. These concentrations exceed
baekgrou~d and risk-based ebneentrations, so it is
considere~l a contaminant of potential concern.

However ! additional data on the off-Base risks will
enable a mere thorough evaluation to be made of
alternativ :s for this site~
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Table ES-9

Sensitivity of Carcinogenic Risk Estimates to Inclusion
of Chemicals That May Not Be Attributable to OU 5

I

I

I

I

I

I

I

I

Tooele Rail Shop

Present Off-Base Residemtial 2E-4 1E-4 3E-5 1E-5 3E-6

Future Off-Base Residential
I

7E-4 6E-4 5E-4 4E-4 4E-4

Present/Future Off-Base 8E-5 7E-5
I

7E-5 7E-5 7E-5
Recreational

Present/Futur~ On-Base 2E-6
i

8E-6 2E-6 2E-11 2E-11
Worker ~

Future On-Base Residential
I

6E-4 4E-4 2E,-4 3E-5 3E-5

Future On-Base Recreational
I

8E-6 3E-6 3E-6 3E-6 3EA6

Present/Future Sunset School 6E-7 E-7 5E-7 0 0
Student

Future On-Site Construction 6E-6 4E-6 4E-6 2E-11 2E-11
Worker b

Bamberger Pond
Present Off-Base Residential 5F_,-4 5E-4 5E-4 5E-12 NA

Future Off-Base Residential 3E-3 0.003 3E-3 1E-6 NA
Present Off-Base 6E-5 6E-5 6E-5 2E-7 NA
Recreational

Future Off-Base Recreational 6E-5
I

6E-5 6E-5 2E-7 NA

Pre..~ent/Future On-Base 2E-6
I

1E-6 1E-6 0 NA
Worker ~

Future On-Base Residential 3E-3
I

3E-3 3E-3 7E-6 NA
Future On-Base Recreational 6E-5 6E-5 6E-5 9E-7 NA

Future On-Base Construction 2E-6 2E-6 2E-6 0 NA
Worker b

I

I

I

I

I

I

I

Note: Carcinogenic risk estimates printed in bold type equal or exceed the Superfund site remediation threshold
of I(Y6 (1 in one million) for carcinogens.

¯Except where otherwise noted for the on-Base worker and on-site construction’ worker scenarios.
Estin~ates are for the adult, reasonsble maximum case.
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Table ES-10
Sensitivity of Noncareinogenic Hazard Indices to Inclusion

of Chemicals That May Not Be Attributable to OU 5

Future Off-Base Reside~atial

Present/Future Off-Base Recreational

?re~nffFuture On-Base Worker b

Futut~e On-Base Recreational

PresenUFuture Sunset School Student

Fu~-’~ On-Base Construction Worker ~

5

, 0.09 0.06 0.0001

iFuture On-Base Resideatial J0 10

0.3 0.3

0.03 0.03 0.0002

0.4

Bamberger Pond

0.2

Presqnt Off-Base Residential

Fu.t~ Off-Base Residential

6

30

0.02 0.02

1 0.4

0.04 0.01

0.0001

1 0.7

0.07 0.07

0.0002

0.00! "o°o_________L~ i

4E-08 4E-08

30 0.009 0.009

Pre~:nt Off-Base Recreational 0.7 0.7 0.007 0.007

Futu~ Off-Base Recreational" 0.7 0.7 0.007 0.007

Pre,s~t/Futuru On-Base Worker b 0.003 0.002 0 0

Futu~ On-Base Residential 30 30 0.04 0.04

Futu~ On-Bas~ Recreational 0.7 0.7 0.02 0.02

Fu~re On-Base Construction Worker 0.1 0.1 0 0

I . .Note: ’Nonearcmogeme hazard indices printed in bold type equal or exceed
of 1 in noneareinogens.

¯ Except where otherwise noted for the on-base worker and on-base c
b Estimates are for the adult, reasonable maximum ease.

the Superfund site remediation goal

)nstruction worker scenarios.
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